Weed Thresholds by Coble, Harold D.
Proceedings of the Integrated Crop Management
Conference
Proceedings of the First Annual Crop Production
and Protection Conference
Dec 19th, 12:00 AM
Weed Thresholds
Harold D. Coble
North Carolina State University
Follow this and additional works at: https://lib.dr.iastate.edu/icm
Part of the Agriculture Commons, Agronomy and Crop Sciences Commons, and the Weed
Science Commons
This Event is brought to you for free and open access by the Conferences and Symposia at Iowa State University Digital Repository. It has been
accepted for inclusion in Proceedings of the Integrated Crop Management Conference by an authorized administrator of Iowa State University Digital
Repository. For more information, please contact digirep@iastate.edu.
Coble, Harold D., "Weed Thresholds" (1989). Proceedings of the Integrated Crop Management Conference. 6.
https://lib.dr.iastate.edu/icm/1989/proceedings/6
WEED THRESHOLDS 
Harold D. Coble 
Professor ofWeed Science, 
North Carolina State University 
Present Status 
Four distinct pest management strategies are generally recognized 
byspecialists: avoidance, prevention, suppression, and eradication. Avoiding aweed 
population may be possible under certain circumstances, such as using crop 
rotation to avoid a particular weed problem, or planting the crop aftermost weeds of 
a particular species have germinated. However, this strategy is very limited with 
weeds since almost all fields are infested with a potentially economically damaging 
level of weed seeds. Prevention, simply stated, means not allowing a weed 
population to become established in a field. This is a lofty goal because of the 
propensity of weed seeds to spread from place to place. However. prevention should 
be an underlying strategy with every grower and practiced when feasible as a 
general sanitation measure. Suppression is the strategy employed by essentially all 
growers in an effort to produce their crop while keeping weed populations below an 
economically damaging level. It is this strategy that should receive most attention 
with respect to choosing and placing into practice the tactics for carrying out 
theplan: Eradication has very l1mited usefulness to most growers, since 1t is 
practically impossible except on small, isolated weed infestations. 
The tactics for car:rytng out the suppression strategy include competition 
from the crop, cultivation, and herbicides, Crop competition is the key to an 
effective weed suppression strategy. Most herbicides and cultivation are only 
effective for a relatively short time early in the growing· season. Late season weed 
control is basically a function of the degree of crop canopy closure. Any cultural 
practice which w1ll place the crop at a competitive advantage is a very important 
part of the program. Considerations should include planting in as narrow rows as 
possible for the particular grower's system, proper adjustment of soil pH and 
nutrient status, selection of vigorous cultivars, strtving for a uniform stand, and 
managing other pests so that the crop can get off to a fast start early in the season. 
Herbicide selection is a fairly complicated task, with the first decision, the 
philosophical approach, a critical one. There are basically three ways to approach 
herbicide use: prophylactic (preventive). remedial (wait-and-see). and a combination 
of the previous two. The prophylactic approach has as its basis the assumption 
that weeds w1ll be a problem and they can best be controlled with a preplant or 
preemergence herbicide. In most instances this assumption is correct. and success 
with the approach depends on selection of the correct herbicide for the weeds 
present and adequate weatherconditions for herbicide activity to be expressed. 
The down side of this approach is that there are times when weed 
populations do not develop, even though the potential is present. and herbicide use 
in these instances results in zero return on the investment. Because there are 
Urnes when weed populations are not expressed, the remedial approach allows the 
greatest potential for reductions in weed control cost and herbicide use. With the 
right weather conditions and the crop grown in rows, cultivation may be all that is 
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necessary for adequate weed control. With this approach, even if the weed 
population does develop, the availability of selective , highly efficacious herbicides 
for postemergence use allows remedial control effortsto be as effective as preventive 
measures. The availability of such herbicides has been a recent development for 
soybean producers, and has been a major contributing factor to the success of 
remedial weed control efforts. Such herbicides will soon be available for corn. 
Another advantage of the remedial approach lies in the ability to make 
economic judgments on whether or not the weed population is high enough to 
require treatment. If treatment is justified, application rates often can be lowered 
with early application under good weather conditions. The disadvantage of the 
remedial approach is that growers must pay closer attention to the crop in the first 
2 to 3 weeks of the season to make sure the weed population does not get away 
from them. It has often been stated that the grower's decision on whether to use a 
. remedial approach or not depends on whether he has more time or money at his 
disposal. Those with more time choose remedial while those with more money 
choose preventive . 
Probably the best situation involves the consideration of a combination of 
both approaches. If a grower is sure, based on field history, that a weed problem is 
going to be present, then a preventive approach may be the most economical as a 
primary tactic. If some weed species escape this primary treatment, then remedial 
tactics may be necessary. Regardless of the approach taken, herbicide selection 
should be made based on weed species present or anticipated, soil characteristics, 
weather patterns, and herbiCide capabilities. 
Once a strategy has been outlined and the tactics chosen, implementationof 
the program probably holds the greatest potential for increased efficiency. 
Especially with the postemergence herbicides, proper timing (early) of treatment 
probably holds more potential for improvement than any other category. It is a fact 
that most growers wait too late to treat their weedy fields, and usually suffer the 
consequences by having to use high rates of application and ending up with 
inadequate control. Early application, reduced rates under good weather 
conditions, band applications on row crops, and reduced spray volume ( 10 gpa) all 
can very easily combine to save over 50016 on herbicide costs while actually 
increasing weed control. These application techniques, combined with the other 
tactics already covered, could no doubt consistently improve soybean growers' 
profits. 
Future Directions 
Because of increased emphasis on profitability at the farm level and more 
public pressure to reduce pesticide use, greater reliance on remedial weed ontrol 
measures seems certain. Profitability is most often increased with the wait-and-see 
approach to weed control, since herbicide use may not be required. If herbicide use 
is required, it may only be necessary on part of the field in question, so that over 
fields and over years. a reduction in herbicide use is a near certainty. In addition, 
most of the new postemergence herbicides are used at rates 10 to 100 times lower 
than the more traditional preventive treatments. Although the rate of application of 
active ingredient is not the only important consideration in reduced pesticide use, it 
certainlyis a major factor. 
Changes in tillage practices with emphasiS on leaving a high percentage of 
crop residue on the soil surface are likely to occur in the near future so that 
growers can conform to soil conservation practice guidelines. These changes will 
most likely be toward reduced tillage, in effect eliminating widespread use of 
preplant herbicides which must be incorporated into the soil through tillage 
operations. In most instances where tillage 1s reduced, water infiltration through 
the soil iS increased. This increased movement of water through the profile may 
increase the possibility of some of the standard soil applied herbicides ending up as 
groundwater contaminants. For these reasons as well as the aforementioned 
economic ones, postemergence herbicides used on an "as needed" basts wUl no 
doubt play an increasingly important role in weed management in the future. 
Utilization of the economic threshold concept in determining the need for 
weed control has been on the increase in soybeans since the development of several 
highly effective, selective postemergence herbicides for the crop.Traditional weed 
control systems have included the use of preplant or preemergence herbicides as a 
standard practice. While these herbicides have for the most part been very 
effective, their use has been prophylactic in nature since they must be applied 
before weeds germinate and emerge. The useof post emergence weed control tactics 
allows the grower to treat only those areas or fields where observed weed 
populations exceed economically damaginglevels. 
One of the keys to successful implementation of this new system of weed 
control lies in the ability of growers to determine when weed populations exceed 
economic threshold levels, thus requiring treatment. Research at North Carolina 
State University has been successful in developing multispecies economic 
thresholds for weeds in soybeans. The approach used in this researchwas to 
establish an index for comparing the competitive ability of the different weed 
species infesting the crop. Field survey information (scouting) is used to determine 
the number of weeds of each species per unit area (100 sq. ft. in this case). The 
number of weeds per 100 ft2 is multiplied by the respective competitive index value 
for that species to determine the competitive load (CL) for each individual species. 
The CL values for each species present are then summed to give a total competitive 
load (TCL) for thecrop. Based on previous field interference studies, each TCL unit 
is approximately equal to a 0.5% crop yield reduction. The actual yield loss figure 
is then multiplied by the crop price per unit and compared with the cost of the 
control tactic employed to determine the profitability of treatment. 
Implementation of information generated in these studies was processed 
through a microcomputer based economic deciSion model named HERB. ThiS 
model uses the multfspecies weed competitive index to determine if a weed 
population iS above the economic threshold based on efficacy and cost of the 
control tactic to be employed. HERB has undergone field verification for two years 
and iS being diStributed commercially with over 200 copies out to growers and 
decisionmakers in the Southeast. 
HERB verification trials have shown the model to be very accurate when 
used with soybeans grown in traditional 75- to 100-cm row spacings, and the crop 
planted in late May or early June. There is enough flexibility in the programming of 
HERB to accommodate inputs for row spacing and planting date, providing the 
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database is available. Such a database is not available at present to allow the 
expansion of HERB to include soybeans grown in narrow rows or with later than 
normal planting dates. We intend to develop the database necessary to expand 
HERB to narrow rows and late plantings soon. More attention must be paid to other 
pest type effects on the crop in planning weed management strategies. For 
instance. nematodes or insects may reduce crop canopy development. increasing 
the reliance on herbicides and mechanical methods for weed control. Conversely. 
herbicide use or mechanical injury from weed control operations may make the 
crop more vulnerable to attack from otherpest types. These types of interactions 
must be documented if pest management is to be practiced at its highest level of 
·efficiency. Giant strides have been made in the past decade in understanding pest 
biology and interactions with the crop. The great challenge before us now is to 
understand the interactions involved in multiple pest type complexes and apply this 
understanding to pest management in the crop. 
